Abstract: This paper uses matched individual-level data from the Current Population Survey to determine that around the 2008 recession, there was a significant upward shift in trend of the share of labor force leavers giving "Schooling" and "Other" as the reason for absence from the labor market. This trend shift is observed primarily among workers between the ages of 25 and 54 and is widespread across all educational groups with at least a high school degree. In addition, the upward shift in the trend of the schooling reason share occurred among workers previously employed in occupations and industries with varying degrees of job losses during the recession. This shift suggests it was a widespread phenomenon and not isolated among sectors or occupations that suffered the most during the recession. The implication is that the upward shift in the schooling reason share has more likely been a response to lower opportunity costs of schooling during economic downturns rather than the result of workers trying to overcome skill mismatch in the labor market. In addition, since transition rates to the labor force are highest among those giving "Schooling" and "Other" as reasons for absence, the decline in labor force participation since 2008 is likely more transitory than permanent.
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A Closer Look at Nonparticipants During and After the Great Recession
I. Introduction
Since the early 1960s, the labor force participation rate (LFPR) had progressed in a steady march upward, driven primarily by the increasing participation rates of women (see Figure 1 ). This trend was arrested in the late 1990s. This trend reversal occurred prior to the start of the 2001 recession, suggesting that a change in demographic and behavioral factors might be playing an important role in the reversal of the upward trend (for example, see Hotchkiss 2006 ).
[ Figure 1 here] Between 2005 and 2007, the LFPR stabilized, but began to decline once more with the onset of the 2008 recession at a rate exceeding that seen in the early 2000s. The dramatic rate of decline in the LFPR is alarming to some economists because, in the absence of significant productivity increases, a decline in the LFPR could slow the economy's growth, especially if it is permanent, rather than temporal.
1 Most analysts agree that there is a significant gap between actual declines in labor force nonparticipation and declines in "trend" labor force participation that might be expected as the result of an aging baby boom generation (for example, see Aaronson et al. 2012) . In other words, since 2008 there have been a growing number of "unnatural" nonparticipants.
The question is whether the labor force exit of these unnatural nonparticipants is likely to be more permanent or temporal. The purpose of this paper is to address this question by exploring the reasons people give for their labor force absence. The reason for absence, or activity while absent from the labor market, could have implications for economic growth. For 2 example, if an increasing share of non-participants are postponing entering or leaving the labor force to attend school, this could be viewed as an investment in future growth and could work to counteract any skill mismatch that may exist in the labor market.
The implication of falling LFPRs is quite different if the increase in non-participation is the result of increases in retirement, disability, or caring for family members (other common reasons for leaving the labor market besides schooling), since transitions back into the labor market are lower among these nonparticipants and because if they do return their skills may have atrophied, reducing productivity.
II. Data and Methodology
The Current Population Survey (CPS) is a monthly survey administered by the Bureau of Labor Statistics in order to assess the activities of the population, estimate the number of people who are employed and unemployed, and subsequently calculate the labor force, labor force participation rate, and the unemployment rate. One feature of the CPS allows us to address the questions posed above. Each person in the CPS is interviewed for four consecutive months, not interviewed for eight, and then interviewed again for four months. Hence, we can identify those people who were in the labor force last year (either employed or unemployed) and not in the labor force this year, and why they are not in the labor force. Unfortunately, if somebody moves, they are lost from the sample, but for those who stay put in the same house, we are able to observe their activity from one year to the next. Since the analysis here depends on observing an individual in both years, each observation is weighted by a simple average of the CPS basic weight in t and t-1 (see Shimer 2012 and Kudlyak and Schwartzman 2012) .
The issue of attrition bias may be of some concern for generalizability of results if there 3 is systematic selection of successful matches across individual characteristics from one year to the next (see Peracchi and Welch 1995 and Stewart 2007) . Appendix A contains two tables of means for individuals who were able to be matched across one year (found in both t-1 and t); means for individuals who were in t-1, but not found in t; and means for the full sample in t-1, regardless of whether or not they are found in t. One table is for everyone 16 years and older, the second table is for those only aged 25-54, who are the primary sample of focus for this paper.
The tables also contain a statistical test of the difference in those means. Across all characteristics available, there was only a statistical difference in the age and marital status of the matched sample compared with the unmatched sample (and also retirement status, but only among the full 16+ sample). The implication is that the matched sample is fairly representative of the population as a whole, and even of those who are most likely to have moved --the unmatched sample.
While it is possible to construct monthly flows with these data, for the purposes in this paper, the year-to-year flows are of greater interest. The year-to-year flows allow leavers time to settle on an alternative activity, such as schooling, and we are more interested in longer-term implications of the dynamics. 2 The data used for the analysis begin in September 1996 and end in March 2012.
A person classified as out of the labor force is asked for the primary reason why he/she was neither working nor looking for a job. 3 The answer can be classified into five options: (1) ill or disabled, (2) in school, (3) taking care of someone in the household, (4) retired, or (5) other.
Over time, we expect to see an increasing share of "retired" among the answers given as baby boomers continue to enter retirement age. For the same reason, we might see an increasing share of ill and disabled. An increasing share of these two categories presents an unmistakable decline in the human capital stock available to fuel economic growth (ceteris paribus). Individuals might also decide to take early retirement or seek disability benefits in the absence of job prospects during a recession, with little chance of return once the recession concludes. It would be unclear how to regard "taking care of someone in the household" or "other," since household care can be considered productive activity and, obviously, exact information on what "other" represents, as far as contributions to economic growth is concerned, is difficult to discern. 4 Historical transitions rates for each nonparticipation reason will be investigated to make an assessment as to whether these exits from the labor force should be considered more permanent or temporary. However, since non-participation has been rising overall, it is more instructive to look at the distribution of the reasons given for leaving the labor force. This will provide a more accurate reflection of changes in the behavior of those exiting the labor force. Panel (b) of Figure   2 illustrates that among people leaving the labor force from one year to the next, the share doing so for retirement is actually slightly lower post 2008 recession than during the recession. The
A. An Initial Look at Trends in Nonparticipation Reasons
share attending school appears flat since mid-recession; the share taking care of household members has risen since the end of the recession; the share stating disability or illness took a dip post-recession, but has since risen; and the share indicating non-participation for "other" reasons has risen markedly since the recession, with a recent slight decline.
[ Figure 2 here] Figure 2 masks the significant difference in reasons given for absence by labor force leavers of different age groups. Figure 3 provides the trend shares seen in Figure 2 , by age groups. The first noticeable, and not surprising, difference across the panels is the predominant reason given for absence in each age group. The majority of 16-24 year old labor force leavers are absence from the labor market because of schooling; the predominant reason of absence among 25-54 year olds is caring for someone in the household; and retirement is the primary reason for absence among those 55 years and older.
[ Figure 3 about here]
With respect to changes in trends around the recession, there is not any obvious shifts in trends among those 55 years and older. Among 16-24 years olds, there was an upward trend shift in the "other" category. But it is among the 25-54 year olds where we see some more dramatic, or, at least, notable trend shifts --the share of labor force leavers giving "other" and "schooling" as reasons for absence both shifted upward during or after the 2008 recession. What 6 is most notable is that these shares have risen above their relatively flat historical levels during this time period. The increased share of nonparticipants giving these reasons appears to have come from the declines in household care and disability.
Since 25-54 year olds make up the greatest share of the labor force (65% in May 2012), and since it is among this age group where we see the apparently most dramatic trend shifts in nonparticipation reasons, the rest of the analysis will focus exclusively on this age group.
Analysis of nonparticipation behavior among older and younger ages will be the focus of future work.
5 Figure 4 illustrates the trend in reason shares among 25-54 years olds for men and women separately. Disability dominates the reasons among men in this age group, whereas household care is the dominant reason among women. Both men and women saw a dramatic increase in the schooling reason, whereas the share giving other as a reason appears to have increased more among men than among women.
[ Figure 4 about here]
B. Methodology for Determining Significance of Trend Shifts
To analyze the change in reasons, on average, over time for non-participation, we employ a test statistic developed by Andrews (1993) . This test allows the determination of whether there has been a statistically significant structural change on the parameters that describe the distribution of a variable before and after a point in time. In this case, it allows us to test whether there has been any change in the trends for reasons people give for leaving the labor force, particularly comparing reasons given prior to, during, and after the 2008 recession. Determining this will help us to understand whether there appears to be a significant change in workers' 7 behavior that is driving the notable decline in labor force participation rates since the beginning of 2008.
The basic idea of the Andrews (1993) test is similar to what is often referred in the literature as a Chow test (Chow 1960) , which involves comparing the goodness of fit of alternative models with different assumptions on parameter stability. Assuming that the series of interest ! (e.g., share of reason for non-participation) follows a linear trend with parameter stability, the null hypothesis implies that ! can be written as:
The alternative hypothesis is the existence of a one-time structural change in time T, such that:
In the case that T is known, one can form Wald, LM, or LR statistics to test the null hypothesis of no structural change. Let's define as
. In this case, these statistics can be defined as:
which constitutes a simplified version of the generalized statistic proposed by Andrews (1993) , when the structural change is known to be at point T.
6
The null hypothesis is !" = !" !! = !" , or, rather, structural stability. If these statistics are larger than the critical value, the null hypothesis is rejected --there is evidence for a significant change at that point in the trend of the series. 7 As stated in Cameron and Trivedi (2005) , all these statistics have the same asymptotic power to test local alternatives, although 6 Andrews (1993) generalizes the approach to the case where the point of structural change T is unknown, but is believed to be between T0 and T1 or in standardized terms between ! and ! such that 0 < ! ≤ ! < 1. In this case the proposed statistics take the form
The critical value to be used are taken from Andrews (1993) pp 840, for the particular case when π0=0.5. 8 their distributions differ for finite samples. For the cases of linear restrictions, as shown in Bernadt and Savin (1977) , one can expect to have W≥LR≥LM, which implies that in the case of linear restrictions the Wald test statistic is more likely to reject the null hypothesis than LR or LM statistics. Cameron and Trivedi also suggest that the Wald test is often used to test statistical significance, whereas the LR/LM tests are typically used to test model specification. It is for these reasons, and a desire to be conservative in our hypothesis testing, that we rely on the LM test statistic in drawing conclusions about structural change in the reason share trends.
Because there is a possibility of more than one break point in a series, we modify the implementation of this test to improve its power to detect the presence of multiple structural changes in the series trend. Instead of using all the information available, we restrict the construction of the test to a window of +/-two years from a given point in time, t, designated as the break point. The null hypothesis tested here is that, at any given t, there is no structural change when comparing the trend up to two years before t and the trend observed for two years after t. According to Andrews (1993) , the LM critical values for this test in our specification would be 5.99 and 9.21 at 5% and 1% confidence level, respectively. The null hypothesis at any given point in time is that the trend in the series is stable over a four-year window (two years before and two years after). Whenever the statistic exceeds the critical values, the hypothesis of stability is rejected --the trend of the series two years prior to t is statistically significantly different than the trend in the series for two years following t. The larger the value of the test statistic at time t, the more confident we are of a structural change at t. 
III. Results
A. Trends for all Reasons
B. Trends for Schooling and Other by Previous Labor Force Status
One might expect that reasons given by those who have left the labor force from employment might be different from reasons primarily given by those who left from unemployment. Unemployed workers might be leaving the labor force possibly discouraged by the economic situation (a significant reduction in market or expected wage). Employed workers might be leaving due to exceptional situations that force them out of their jobs or a significant change in personal considerations (their reservation wage). Figure 6 plots the reason share trends among 25-54 year olds for the reasons of Schooling and Other to see if there is any notable difference across previous labor force status (employment vs. unemployment) in the 10 trend shifts for these reasons.
[ Figure 6 about here]
The patterns of upward shifts in the Schooling and Other reason shares appear to be consistent across previous labor market status. In other words, regardless of whether nonparticipants were employed or unemployed one year ago, both groups experienced similarly dramatic upward trend shifts for these reasons. One notable difference is that the upward shift among those leaving unemployment and giving Other as a reason for nonparticipation is not statistically significant, according to the Andrews test statistic. This is likely because of the smaller number of observations introduce considerable noise on the estimation of shares, making it difficult for the statistic to capture a significant and systematic change in trend among these nonparticipants.
C. Trends for Schooling and Other by Education Status
One might expect that leaving the labor force for reasons of schooling might be most attractive to someone for whom additional school yields the greatest marginal benefit, such as those who have some schooling already. Figure 7 illustrates that while workers at each education level experienced a shift upward in the schooling share trend during or after the 2008 recession, only for those with Some College and a Bachelor's degree does this trend shift appear to be significant from a historical perspective. In addition, only for those with some college and bachelors degrees do the shares rise above pre-recession levels by the end of the series.
[ Figure 7 here] The upward trend shift for people with Some College and Bachelor's degrees occurred just after the end of the recession. There is some evidence that those with some college and college degrees receive greater amounts of "company-provided" training than those with high 11 school degrees (Marcotte 2000) . The post-recession trend shift may suggest that those with some college and bachelor's degrees waited until they discovered their pre-recession "companyprovided" skills did not match the requirements of firms hiring post-recession, and were thus motivated to return to school because of some experience of skill mismatch. The question of skill mismatch will be addressed further later in the paper.
By contrast, Figure 8 plots the share trends for the Other reason by education, illustrating that the most pronounced (and significant) upward trend shift in this reason share is found among those with a high school and less than high school education level.
[ Figure 8 about here]
D. A Rise in Schooling and the Question of Skill Mismatch
A significant upward trend shift in the Schooling reason for labor force absence begs the question of whether this could be evidence of workers discovering that the skills they took with them into the recession are not the skills demanded by employers post-recession. In other words, could the rise in schooling be indicative of the presence of skill mismatch in the post-recession labor market? Skill mismatch is often suggested as a reason why labor market weakness lingered well beyond the official end of the recession (for example, see Estavao and Tsounta 2011). Of course the alternative explanation as to why schooling has increased so dramatically during this economic cycle is that the opportunity cost of attending school is significantly lower during an economic downturn, particularly one as severe as the 2008 recession.
The analysis in this section directly addresses the question of evidence of skill mismatch post-recession. If skill mismatch is present, we might expect it to be most acutely felt among workers in those sectors/occupations that experienced the greatest employment losses. Table 1 presents each broad sector and occupational group along with the net percentage change in total [ Table 1 here] Construction, Manufacturing, Information, Financial Activities, and Professional and Business Services were industries that lost employment. Sales and Related; Office;
Construction; Installation, Maintenance, and Production; and Transportation were occupational categories that lost employment. If skill mismatch was a significant motivator for the increased schooling share among 25-54 year olds, then we would expect to see greater evidence of this trend shift among workers in industries and occupations hardest hit during the recession, with no particular impact on workers in sectors not as severely affected.
Acemoglu and Autor (2011) argue that certain types of "middle skill" occupations are those whose demand in the U.S. is evaporating most severely. Jaimovich and Siu (2012) claim that it is during economic downturns where the labor market will cull obsolete skills by destroying jobs that use them. This may have been the case during the most recent recession, as those occupations that were hit the hardest, were the same occupations that Acemoglu and Autor (2011) classify as middle skill. So, in this section, when we refer to occupations that were the greatest job losers, one can also think of them as middle skill jobs. [ Figure 9 here]
In all comparisons, nonparticipants previously associated with industries or occupations that gained employment during the recession were just as likely to have experienced an upward trend shift in the share out of the labor force for schooling as were nonparticipants previously associated with industries or occupations losing employment. If skill mismatch was a dominant motivator for the increase in schooling, we should have seen more lopsided evidence of the observed upward trend shift in the schooling reason among those sectors and occupations particularly hard hit during the recession. This is not the case.
IV. Conclusions and Implications
The accelerated decline in the labor force participation rate (LFPR) since the start of the 2008 recession has been the source of much alarm in the media and among some economists.
Without an accompanying rise in productivity, declines in the labor force reduce the potential for economic growth. This is of particular concern if the decline in participation is expected to be more permanent than transitory. We can get some idea of the permanency of the increase in nonparticipation by looking at the transition rates of nonparticipants back to the labor force. [ Figure 10 ]
The analysis in this paper identified "Schooling" and "Other" as the reasons given for nonparticipation that have seen a particularly dramatic and significant increase since the onset of the 2008 recession, especially among those aged 25-54, who make up the bulk of the labor force.
The transition rates from Figure 10 suggest that much of the increased nonparticipation is more transitory than permanent, since people absent for Other and School have the highest rates of transition into the labor force. The conclusion would be quite different if the reasons given for labor force absence showing the greatest increases since 2008 had been Retired or Disability, reasons demonstrating the lowest rates of transition to the labor force.
In addition, the activities being undertaken by these "unnatural" nonparticipants is important for long-term implications of productivity growth. While is it difficult to know how the productivity of those giving Other as their reason will be affected by their labor force 15 absence, we can more clearly expect some sort of human capital quality boost to the productivity of those giving Schooling as their reason for absence.
In addition, the upward trend shift in schooling occurred most significantly among all education groups (although most significantly among those with some college or a bachelors degree), and across occupations and sectors that both lost and gained employment during the recession. The widespread nature of the phenomenon suggests that it was motivated by a cyclical decline in labor market opportunity cost, rather than by a need to re-align skills postrecession in response to a mismatch of skills in the labor market. However, the evidence here A natural demographic decline in the LFPR is expected as the baby-boomers continue to enter retirement. However, some are claiming that LFPR as of 2011 is below the trend levels that could be solely explained by demographic changes (for example, see Aaronson et al. 2012 ).
The results here suggest that at least some of the activity arising out of this below-trend participation could result in longer-term gains in productivity, and, thus, economic growth. Note: Industries/Occupations in the bottom 40% of job growth are classified as decreasing, those in the top 40% are classified as increasing.
A1
Appendix A. Sample means and statistical test of mean difference significance.
The Standardized Difference (Sdiff) is generally used when comparing means for large samples. Regular t or z statistics tend to increase with the sample size. As the number of observations increases, the standard errors of the mean fall drastically, and even small differences between two observations are overstated. This is why the Sdiff is preferred.
This statistic is calculated as follows (see Rosenaum and Rubin 1985):
The statistic is indicating how many "standard" deviations exist between the mean of both groups. The rule of thumb is to consider more than 0.2 standard deviations as a considerably high difference between samples, but no formal statistic is provided. In Table A1 , means from two samples are compared. The Matched Sample is the sample used in the analysis of this paper.
The Unmatched Sample consist of the data for whom a previous year match was not found. The
Sdiff values in bold are the only variables for which the Sdiff is larger than the conventional 0.2. 
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